A detailed study has been made of the elastic scattering of lew-energy electrons in ThomasFermi Theory. The analytical expressions which have been obtained for the scattering length a and the total cross section o are illustrated numerically.
The purpose of this paper is to give accurate analytical expressions for the scattering length a and the total cross-section o for elastic scattering of low energy electrons by atoms.
In atomic units, the Schrödinger equation for the s-states for the approxim ate Thomas-Fermi poten tial 1 given by the author 2 has the following form 
Using this form ula we obtain the following expres 1 i / . 8 z y/t _ 2
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where y 0{r) is given by Eq. (2 ). Simple calculations show that Eqs. (4) and (5) give the same results for the scattering length a given by z sFl [ 1 + 1 ( > + Ä ) * ■ 1 -1
The last equation gives us an analytical expression for the scattering length a as a function of atomic number Z. Using Eq.
(1) for y(r) the free equation for y(r) and the corresponding equation for y 0(r) and y0(r) we obtain after simple calculations the following formula for the phase shift d (k) given bel0W'
The last formula is valid for very small ^-values. The cross-section o as known is given by the rela-
Using form ula (7 ), (8) /(* , 0) = • sin (5 (A;).
(8) and (9) we obtain for (10) One sees from the last equation that the amplitude of the scattered wave for zero energy incident elec trons is an equivalent definition of the scattering length a and according to Eqs. (7) and (9) given by a = -/ ( 0 , 0 ) . For &=t=0 but very small using Eq. (7) and (9) we obtain for the scattering am plitude f(k,0) the relation
We see from Eq. (7) 
valid for very small A:-values.
In Table 1 we have collected the numerical values of a given by Eq. (6) from Z = 2 to Z = 1 0 0 . The scattering length a has been evaluated by a com puter. 12, 19, 31, 38, 47, 58, 59, 85, 86, 94, 95, and 96 . The sign and magnitude of the scattering length are very im portant if we wish to study the elastic scattering of low energy electrons by atoms and the shape of the cross-section o. Since Eq. (13) for o is valid for very small A>values so far such atomic numbers Z for which the scattering length a is very large we can expect for small A>va/ues the typical Ramsauer-Townsend effect. Another physical explanation if a is positive or negative but very large can be found by M e s s i a h 4 in his book.
Since the scattering length is given analytically we can calculate the phase shifts (3 using the theory of L e v y and K e l l e r 5. In any case the phase shifts -
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Since a is known, d can be calculated. Using Eq. (14) for the phase shifts we can calculate the total cross-sections o for the elastic scattering of low en ergy electrons within the fram ew ork of the ThomasFermi theory by means of the well known equation.
In Table 2 we have collected results for o for certain elements belonging to the same groups in the periodic table. Table 2 contains the numerical values of the total cross section for several elements. The results show that o is not a monotonic function of k for small A:-values but neither a complicated function of k. o contains some maxima and minima which means it ahs an oscillatory character of low energy scatter ing of electrons by atoms in the Thomas-Fermi theory.
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wish to thank Professor R. G. B r e e n e , Jr., for inviting me to the West Virginia University as a visit ing Professor and for his assistance in preparing this paper. The transport properties, in particular heat con ductivity and viscosity of dilute polyatomic gases, are influenced by an external magnetic field 1 (Senft leben-Beenakker effects). It is the purpose of this paper to present a theoretical investigation of the effect of two collinear static and alternating m ag netic fields on th e viscosity of a dilute gas of poly atomic molecules. In view of the close connection between the Senftleben-Beenakker effects for the heat conductivity and viscosity and the "therm o magnetic torque effect" observed for rarefied poly atomic gases2 (Scott effect), such an analysis is also of im portance for recent Scott effect measure m ents3 involving collinear static and alternating magnetic fields. A theoretical analysis of this " dy namic behaviour" of the thermomagnetic torque has already been presented by the authors 4.
Kinetic Theory for a Dilute Gas of
The Senftleben-Beenakker effects have been stud ied extensively (both experimentally and theoreti cally) during the last decade; for an excellent re view of the literature see the article by B e e n a k k e r and M c C o u r t 5. Qualitatively, the influence of a magnetic field on the transport properties of poly atomic gases can be understood as follows. In the transport situation, collisions between molecules possessing a nonspherical interaction give rise to
